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A semi-automated biological sample analyzer 
and subsystems are provided to simultaneously 
perform a plurality of enzyme immunoassays 
form human IgE class antibodies specific to a 
panel of preselected allergens in each of a 
plurality of biological samples. A carousel is 
provided to position and hold a plurality of 
reaction cartridges (80). Each reaction cartridge 
(80) includes a plurality of isolated test sites 
formed in a two dimensional array in a solid 
phase binding layer contained within a reaction 
well (86) which is adapted to contain a biological 
sample to be assayed. The carousel and 
cartridges (80) contain structures which 
cooperate to precisely position the cartridges (80) 
in each of three separate dimensions so that 
each cartridge (80) is positioned uniformly. An 
optical reader operating on a principle of diffuse 
reflectance is provided to read the results of the 
assays from each test site of each cartridge (80). 
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tt^BEI8*n/t«&jBttl48 3 ta6L-CJt*ttI»fi9 s tig 
«t«. (»8A,H89Blc^f)W2»cffli»6*83» 
R«at»T«Ilrih 4 0988 9«<ft«fl8 7lcHtcrTi««. 
J3e(»BAB, 89C?«r)Ette&fl8 3tt&(*;fl 

BtUtt, D3 S 8 9 li . tt&K3*<Aft6?Xhttfl84£ 

» 

0. 03 W>f- (0. 0787cm) StiU&^ PJiBtt 

*LTv»$c£*ff*Li» B a t at * - > u , *->$»aa 
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'J t fc ii i a © g 7i>6<)Bs£*n6fr, *fctt*->*»si* 

aofflO'J ? HjgfiLTUi'. Hffltx***-tt, ^5 
> V > * * * 9 4 7M/9 4 lAES©J:5ttBffa«(Itfc 

iitn^Hi|fit)Oi:i-)Tflf'ii*->ciiii?n4. dd ffi 

* © BE tt * ft 2 5 p a i * * ft 4 5 p s i OiBS^If I L ( , 
IUtU'Ott«35p» ITH. « & a* ffl li % ttlOO 
m * ^^D8 5 Ora i ITiEftU » » B* 18] tt ^ Rl OOni 
fr*>tt2 5 0m8©KBT*0* * - > B tt ft tt „ 4 0 

»5Hi:*tJ:^ C» tt*LH*tt«C*l»T, fi 9 9 * a 
Bt4CtlcJ:iTI«l*nfcliaof^Kai84tt, * X 
F7l/-f 8 2ii:3rS<0IftjcJfli:7l/'f *ft«. & r x h 
tt«84li, HacfiVTlitfO. 1 4 » f- ( 0 . 25 4 cm) 
* » t L < , & g 9 9 tt , litfO. 0 lOf (0. 0254 
cm) © 13 T *> h . * fl W f tt U 6< fi 9 9 U £ U Ic *x *) ffl 



W*¥7-501149 (13) 
?xtrt"r82o*xhttK84eft*ft*iii=3n6. * 

* , BKIl, ftfie&li»SOf^H4lctt&t4ffiffli 
httKeftlWROii^S < t«:tcjt,t.»8*li*, 

TSffffUi'«»«i:6i»Tlfi?fi4, *->©TK*« 

*< « 8 * n a . ^-yAo»*attfic*->©jft§tinit6 

fctityonitttffltKt^lJfilTM, f - 7 * ± © 

&!Ifc©t*>±fc«6rt*Eattac±fc.fcr>TiEafcEII* 
nfcf-^JVUi/- ^Lofr»it«)Jt4J;Hll«(0^^ 
r-7-M:«6Eih, X 3 R C 8 $ n 4 . 8&«+->©M 
)iilc«i'T, »5HcStfft H'TU-f *8Ut4i^ C 5/ 

:QOO3X«<!)tti0KSI||>iUS, 
di 8 © ft © 7 M4<»IHH(0-> - h ±IC» B * tl S i * , 



^*o3f9o«^taftt fcufflttfttttdt 4 ; c*<ti 4 

«»H»t4. W X tt\ »Btt*fc£tfatt, ft*. BU 

tft:n^ia*&HH(<'. aawctt, a r c-& (a t a 

EtasmH£ffiai*4fri*:tt8toL*v»*»ttt:Eaa<n 

ff*LH**«ICl»HT, » fi K !B (i , *£©lfilfll**©A 
a<0igEMxfl>«*i:liftt4»SC7Ht.y>T*4 t 

:oi^i7u/i/y>(Dfi:fi«aiftiiAX0N i csos» 

T«iH*hf:3-o*/<flfttiiH0i o 6 3 2 4 f tfivfid 

Hi. ()S4^, £$Ot>7^^'bO&|(i:edt4tt6tt 
*4LT<Dfcfr*GBfflf*C&t,cijBT«6. f > r * u , ujj 

till 8, S, CSF, 4aK(;HiS!l<[(,«)^^4. 

4MK£CJB#&xXhfitB8 4CEaift6. l» < o © ^ X 
:cEflntttE»tSt4. ffi©7 L xKa»84tt, * © 



ttace^s n/;Kit»sf , ut -( ^ a « o t fc ii » » 

ttlt LTftffltiCc^T**, * L < tt , ft 1 . 1 * £ 
»5jL» HcfftKtt, Al. 2 5 * * ft 4 . OuLK 
tf*tffU<li, « 1 . 5^bft2. 5HOit«KI«n 

8 4 * *r r * - »■ ot^o-AoiitJ: -?TGtK$n*m*g 

* , * « 'I fit* tt * «fid<eHLgRtSt'Tf x hftlS 4 
Jt T 3E tt ic 6 . L * L tt # * , #Sfc*»©»«ttKa<Ea 

* n « ft * tf , K X tt . g 9 9 * » L , RStfcfX^l 
8 4 fc « ft , ?Xh&ft*BI&tft. **fc,EfiS89#et* 

»i8tttiDt4;ii<r« 4, cnc<fc-9Tfto»»r*f-x 
Htaae 4«*«nian*<tt< & x * MiBcBXt^icfi 
»t 4 c i*<t i 4, rx»-ttR©tift@©*-/<-o-7 f * 

u^Ta«t6:t*(T84. «ca«, it » 8 at c 
ttHKaiA.*ft*«<i:©*a5SttJW©*£tt, » * tt © « g * 
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» S K * li , Ka©*tKSS*ftfc2»©tftfc* # S> r * 

X Kfc« 8 4©affiir»T**€ffK:.fc^TrX htt B 8 4 
ic E # * ft * . iaofftU««-Pc«^t. ft K K » tt 
&0f-x J- K 8 4 lcH3lc££$n&« 

■ 

Of-Kl, ««Lfc<,©£Ha©X-YttBa»r-7A<_t 
CK2K.k-»TR»>ttlj&ft*. iERUottl ( H ft 
1. 5*fctt2ffL)#*aoBftftt*fcttXr*7*-* 

t fi t * * f >';*>^cjt,TB»sn, x 

* » 7 * - 9 it % 3E8f*icE£*ftfcttR©S'y > y o y 7 > 
nt»HM4, tH>9tt, rXhttB^©«I«tt©^ 

Uifcli$5«:l/ 7 M?i*s©tfcBuR8*ft«. 

lfr^3 0 ( ff * L < (t , 6fr*i2)«©C©J;5ttE# 
Stt/ffiSBrtCEflSh, C © S Jg ffl tt ^ h d -t /l, d - x f- 



ft ¥7-501149 (14) 



x «• <& a ± »c t« an 


tart 


4 


a ic » 




3 <£ 


* « « © e n * 


a 




T 






V li 


X - Y r - 1 Jl 




J: T 0 


» 




ft, ? 




* o 


TMJkKAh 




ft S . r 




h 


7M 


W 8 © •> - 


a - 






meet* 


© 


1 


@ B © 




ft> 


7 K (04* i: 




s © 


r 




mi 


t » 2 @s ©aaic 


J: 5 


£ * ft 5 fc K> 




k a© > 


'J 


> 


y * > 




* . 




r 


n (4 


a 




IT* 


ft * 2 0 w a a © ra 








«nr- 


it 










eE#*ac;a 


a 


r & a» 




r 


* * ft 


& . 








ft 85 t£ M 


+4 


7" 


x h fit 








r 


; mi 


It 


V 


ft l # 


*bft2B§fifl©lagf*j-C, 






1)30^ 




♦5 







t^TOfA httIB 4ClTi<ifc*C, r x h tt ffl *< S fl 
Tt»CK»fft{. fciiUIBMi, ft 6 tt H L ft 7 2 «* IBK * 
& IC ff * U < ft , ft9«fl!**ft2 4*n©a. « i L < 



* ©«lfll m t fc « ft 0*5f >®J;i4Sfl:-f^ r 7 

o , ? J ti:tl<ff*H', C©ro,*>/«, - R © -r 
U7M, (WRfiH©) fXF7MOi/-Mfc« (WBfr 
fi©) »JBo -/n:fiy h ft 61 6 £ , 

fxh7MSc«fijn«,^o,o/ii ( » » k a * *r 
L4t'«»aiismfxKiiist) u&H83icie 
««jf»Rwe§nitvx?t5. a a tt. y o , * > , 
ii ir 3 7tT«i *ra© «s««tiKW*n, e a«t» c a»r * - 

H L ( U , n 9 Mo 9 |>S x} 7 * a & & ft © 7 l/A^y> 

7MifcBf;M-H7fii; rx >r u-ficr i/* 

WtiTL, f n7U^oyo,^tfft»o*i:|litea 

$ft*. Aiasa* ft 4 o bfts o"c©e0©flK©e@ 

r, ft4B*H**ft7 2«HJ©l3fflrtT, fi fe ff * L < tt ft 

»f >fCgl«T, rXh7l/'fWHj&<'l0mM© 
Tr i 8 '< * 7 r ft (TBS) T3@»:h/:,tft»*n, 



- ft IE » * ft $ . ft »(* , -Jflf JlhTl^f, ( W BS 8? © ) 

pxfrri/'fofi'-ttfcii (tows*©) nio-^c^iH 

a tt * - K C fc V* T r X hfc S 6 C £ fT # ft S , 

fcaLfci>-l>**ttBf*ft«C±#&*Ll». t fc 6 6 3t tt 
fi * © f x F7M 8 2*tt0f&t , J:$fcf?fflt4'<>* : CH 

WKSftfcxX F7KB2lt, «^ait«©ffi 

a*©7-x h7i/-f 8 ss«if - ytttfflLtsic 

nA 8 6 0SffiC»UnKi^ffUK, »>x/U86© 
f U7M8 2<0EII(I|iI|)l»tt, f X 4<0iEa 
fc£¥EK$a<.ti£L*:*PttBXi*ffi8icH*«7U'f©E 

r^7M8 2Hi*8 6 Cff At 4 ItttCRSO ; ; / » 

8 2it. 2^©«fiKg«-r*3-*--KEfl#ft6. y/rt 

....OKta-i T5! * ft USIt, rx h7K8 2t9rS©tta 
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/±oe>tfi&LfcBj»^» K *< r x h7Mii;TftL, 

i^h, »Otttf*ftfc^X F7M 8 2 * ft * & 'v 7 K # 0 

Ktf*x*©fx h 7 L/^f 8 2ciEftcfi£t&J(*lce>J: 
TTR L, »2i05yi:B£jnt/)- h U * V 8 0 © K J5 -7 

^OiA8 6<DISJ:I:tX h 7 U W 8 2*iE«tttt«lc» 

Bi H tt * If , ?xhaK84lcE£dtifc<l&8*a4>$£tt 
tG±S*4fc*!>fcS£»#0Cffl*h6. * ft © 7 1/ 

5:i4<tii. Vi$£lWRtffft I v» ft » * J* <£ 

4<S 1 ca*?ftS. ft © $ EMU, 7JUJ-*7*ffc K * 

ft a * , i-xf*-3-»/#*ri;7oe****?< 

£ K£*ftlcK<*h«;-7i.tfo/W K5-f K o ffl * 6 tt s 
a(/BKHhi:K< * fit ft + h <i OA<oe*6btt*3t;. 
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FO'/x-l- (HSAB) ft tf U V * A< •> a <J > t ^ h 
p p 6 4 8 * 6 5 2 SR. : H S » O » ffi <D ffM C J: -> 



a i 



t Y y t Ko75> (THF) 



**7 9 >/TH F 



AS 



It. 41 (t/t) 



IS. %(,/,) 



6NNaOH^«< 6NHCL 



6NNaOH*<tt< 6NHCL 



!(I(r/i)/MX(i/f) 



ft » ll « « 01 & If , NtFot>t>'y>Yi , ;*-4-7tf 



*y»fir-tftff K?^< 

3 0©£&C88attR91*ff'?. *f Jflor - A7-A 3 0 

fr/«*7o-7-2 8*fe*ftAi-4*a*iaftt*. ff*u 
i'U«c^»t, t-i7-i3 on, ««nKmsc»B 

?nfc7"o-77-i3 3i*?'J-/7-A3 5 <D B £ * £ 
6*. IF t L < li % *?'J-^32Stf7o-728«51ttOl 
Bi:»'»T«lilRTEatUH7-L7-U 0(@Kt 

* - * s o ii * e-*>**5i***s*«ra** c © * r 

5 1 II, Itt^t 5 2 K«ftt 6. Btt^tS 2lis tt 5 3 C 
S S * ft , W 0 ft 17 * ft „ £ ft 11 , 7-A7-A30O*'J- 
/7-i3 5«i£*f $»t4. 165 3 tt, * © » 5 »* * 
B55KJ:oT'<-x7i/-h54lc@l5BIt&lcK9tttfSc 

»l7*ii»tCJtiT«aiTl)J:i'. 



U l' b , 7-A7-i3 0iei*>ft5 IB, 
*«R*KJ:^r&fcl£K9*M*<i,ft4££*<ff*Lv». 

7-^7-^©iE(i'ittHfc»*fT5*3'Ilfc-C*Sj&<, II If 
0. 3 7 5 Of (0. 9 5 cm) O If 1 f B8 i : : T tt 
i 80«tWt5t-*>ftKt5l'tfil 3. 8 8 / 1 © tt 

** IF * L 1». *-X7l/-h54CB0tti7bftfc@1£axr 
©l&ttiil&lcESSft, tt*©K&gi7««C*->-C«-X7*l/ 

- i* 5 4 icascas*n-cv»4. if* u^isflK^i'T, 

ft58«, tt« 0 . 3 7 5 0f (0. 95cm)OfiS£, 

0. 3 7 5 0t (0. 9 5 c m) O e ? f fiaft^i^T 
18flOltflt5. 7-i7-ACHLTIl, X f t 7 * - 
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t S C t 4«lf * Ll». I3ttllllflxf>7«-Mi, < o 

-^tf *No. PXC4 3- 0 3AA£LT'<*X*8i4« 
*8RflKA^giBT*i„ 

@ 6 1 8 I:BIT*?U - /3 2©iEa'ittHfc»!>d<aR 

T * b , ft ¥ U - ? 3 2 li % T84«lj@e&18tHl; 

* «* t it ft s n a a n i* 'x * tt i» . t* -> r , ^-at-a3o 
iff B * if * fi o * w ft: tt * 5 8 1 8 ^ out!} 
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-71/- Hi 




^t5 8<0««t 5HDBi:flS§LTJ)'<-7 


1/ - (■ t4f t 


5 


8lciEaicB6**4ttaR*&e>*dt; 0 a 


G £ 1 8 U , 










itiEateatsf 8t^(/:ii«»t lh. 


* /t . @ fife 


1 


* 


4 # * L t» 


• 














tt a & » ii , 






ft + & C 4 IC 


J: 










32tiE«i:£fit4;t«, Httance'tf 




0 


e&i 8o@Ri*<e*sfj?nr^ - m; * 


* 8 0 * ft 5t 


•J 




6 C i I: J: 


-a 


r f? h n & . 


* T <, -f ± 




9 5 0&C/5 6l:J5*Xf7y<DiE*ttfttt, 



£ O x X h(llfi8 4Jblc'J-/^ 7 K3 2 * ffl ft » t S 
^ 7 5 2 R 5 8 l: fc a ? n fc '< ^ 7 a li , ft ¥ R * 



y7*-*5O&056JRi:A*&ti6C£«i|>*Ll«. 1= 
If * L iv* tt U i» r i « * if , (xf ^t-M0lcH 

LT»MHC*tJ!^n If ti f U - h 6 1 tt * X * # B <D 
B*fttBU*<^^^t5 lKYfc7>|£j<Dei&0E4r5 
iUH'IiT^S, Ifto7l/-h5ltt, rt ffl ffi » 6 2 <0 

7 * - * 5 0 tt , tt*OIJE?RKJ:,Ttfh7*l/ - h fi 1© 
H«»63i:K0ttl;Bfi* C<o J:H, e ^ * > * 

Tff6n*»i«)ioo»floeii!iitt, xf*7*-*5<r 
»9B**ja**£, 7--A7-/.3oo*nfloro- 

S* 4 * ftff/fi87o-7 2 8tXftti@ifi«i^^t4. 



7-A3 5fr^TK»tfU8te«» he>6 5 T © »> 

6 6(1. ^o-77-U. 3fr*T£lC<*CfTl»**7 , 68lC 
e§*h6. M67^4|- 9 i&Cr£tC, 7o-77-A33tt, 
If*? H?>6 5OB0tJi3SiK»iat«. H67*«rtffcfc 
4C7"o-77-/.32lie# 7 KV65««HT»C« 
0ti, a9tt'J-*7**iX-**-*ttx7*<* *tt* 

SI9Bi:«l)J:<*tJ:9l:7a-77-/»33<!)n«0«l 

* « a tt , t/:iiejnnc«si))<^s'a 

* 2 3 & Cf 2 UflffitSCt^tJ « J: 7 i:BV»fcMt 

* 4 . ff 4 U'X IS W K *! l» T , 7a-y7-A33«, 

2 1 & 2 3 4riff£©ttHlc{S&LTff<0fPAfifftt£*SS 

52 Uat 2 311, ISttJj|T7o-r7.-i 3 3 0i 
?h«:.i«<ff* Ll«. 7o-77o,^R3 Hi, BC& 
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7 o „ * 3 I li, ffU<tt, ««A©±5<0ttfrATttfrft 
ffl!I«#«©WntADt!8»t5;tl:J:,Tro-^ 



2 8«>l?ntl!5itt«. 


ftfrRtfMJIlSUi 70-72 8 C 


1W tt 


> * 


Ac*«*nTi»*. 7 o - r r 


□ 7 


??S3 I ® K 0 ft tf li 








SI f^Cilci: 




«lS * *l &„ Jb* L J: 


5CiI*>/2 7 B, tt L * K 


ft 


»ft#7 o - 2 8 


e»a«t 




HSff#>^2 5 J:9 






COAL^au, 1* ft 




, * 




2 2& a2 4**;LSratc*fcli 




X**ffiatic«fT*ni 






s t l < ii , ei»Ki 


li, SCei 8&tf7-A7-A 


3 0 




y*-*KB*at/. : o i 


* R 


li, @ IE & I BRI/7- 


A 7 - A 3 OtfSiSEOSjfflttH 


•t « 











17 - li o#ffis©tnwfiffl*iBar*i $*ft*ra^r* 



» IS ¥7-501149 (17) 

x> 3 -f f <>r 'j > n u li, to W tt B -< > y 

0 2 8 8 UTBJ^CA * pT ft t * 4 . :<l^OX<f «ftt, 
x-r ?^|ji»t»jfet4tt»i:J;iT7'f;oyDt y f|| 

ft t li»X«Wi:*nt, ¥ 'J - ^ 3 2 li , tt ft R W <D K 
a IC J: -> T , Kl5ft-h , Jji>80Of7Hl|84fr^C 
* r x hlfft£&*n6£4cftja-r6* * * JS « li , tt ft R 
HfTfflOISiaKiiU-C, %tttt^f ^ htiI8 4 Oft^ttttS 
ffi ± ic ft « 3 *l , BfifcJt->Tttftt*J:?lcRW*ft*** 

fc«#ttai**i*. aaostftii, «Tc»iaicittw-r*J:^ 

t LTltftt*. ttttr«*?eKtfLfcfcttMo3IKlit ft 
?«Kfl>ffl*W4fci!)i:PJTi:K9!t5i?i:fcajn, CO 
tt li , x*htt«8 4lcWt*i*Efc&i&#<D»KttJR£J|Jl 



4/ifi»2©i££fi#£0ra©6aRC©*a**jFt. ^ g 

b li , ttfflt4WS<0fb^ttSlcJ:o-C, H *. If , B # £ Bt 

*'l2Ht»Rt6t, ff * L n J8 * Id * l» T , *S'J- 
/ 3 2 li . y-5"^*K155lcK»)tfl7bhfcRKItl60 
* * S . w©«J-r-V7K15Sli,»lHRtfW9Blcft 

■ 

fflU'*»«i:6l»T, R « It 1 6 0 li , X«¥S162 
±**tttb*B 1 6 4 ttWt*. 1 6 2 li, ft*/ 

- F (LED) O Jt 4 ft V <J * FXf-hf'WX^ffl 
L H . IC , >U-f ttCJt-jTRft**lTt9» 3 5tT 

li IX 6 6 0 t/ / - h*<D£ttttfiTjfc*i*«-r**5 s *H- 
3 0 0 0 ©«»«©jr.£LE D4<ffUi». ftfttf]$B16 4 
li, 7*h/-r*-F*fc|i7* h ^9 > U O i 5 7 <J 



b fi-X «CA? *T ft tttf AVD 7 0 2 0 D ^7 "J r K 5/ U 

ntieAltAl 6 6&tfPIRSRMAl-6 8U, « 3 « « 
JoXCJ:- 9 T**«J-5"v7Kfcttii6iiTV»*. R W * 
1 6 8li,."J-^ 3 2 4<£I5»- h 'J 7 y 8 0±CEISft6 

^o*-6ottA<E*nsr7,htta8 4<oaffiu:«ir 

lBctt*J:.5i:Sitt»fii:Ji5sSiA4;ti<ft«H>. HN 
ft 1 6 6li, R If ft 1 6 8<0*<>(li«fr^«lftO*OW*<^lfi 
*n*Ct*<ff*Ll». tt U , W ft 1 6 6 li , SN^168 
0£S£&0 4>6&tt**f?3 OfltofiflECKiSJhi;^ 
ffHi>, :o*iSl: J: -,T, rXh{iB:&>b*S*lfJ#B 
1 6 4lca©J:?KR«t**tt«<0»*a/McL, « 5 © * 
OtfiBtSiBtU ttl«K£9«*8 6 <0 fi 8 BC^TJt 
« £ B 1 6 2ti.Ttt»* h4*f-A«<8CJn4:it 

a it « . 

ifft 4i^f«?^i, TJfi}) 1 6 6 c i 9 hffrC^i 
tirta^f t4>|>(!II{J}H 6 6 b**rr*3rj©H4>HBfl 
X 6 6 s . 16.6b&tfl66eHt4, 1<K'/i^/ 
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170li«*>ra»$>166b£166c£oraicjBfi£*ft*. pj 
BOBfl^/XT*U>X¥an 2tt, *M85»16 6b 
ortBiHf 4»i:/j^i'ttat<ft5. l*>X¥JR172tt 
4>IHIS»L66bi;ia<jttit^n, *o9BOH»?Ti/ B ^^ 

frU^M'^at^X^Rl 7 2£©ft*£*«/MBlc** 

7 2OJiJ<0*H(!!»i:C*)oi^hTi'6, # ffl « # 
1 6 6 bO^ftiO nntt*&1-*»ttEI8 if fa 

i 7 fltt»tt'j vri 7 4©±^icfi?^r^iciK0tt^^nr 

Ittlfft l 7 6 a, affl«5>166atPi^-,T±^lc«iCf 
T is »> . RBIBLED*A/1 7 8 ©iffllcfiift L, * * ^ 

i 7 si** assfti 6 6 a<ortaj:obr*»(C'hsv»nat 

17 8 li , E DKOfflt g 1 8 0 H 6 H tt © 

tttSftfti:818OoaH«)0»li:0tt?ni. > 9 /i// 
1 B4tt«'R()tttftl 8 0 i: IS 0 ff n /: L E D 1 6 2© 



ft £¥7-501149 (18) 

1 6 2 It, -rx l«6»oK*ffititgKltU«l8tKi 

t»«ait«:i^fftu, *©«&***!= tsfcttic 
B< ?hfc(«iiBtliTt'4. L L ft # c> % 3 It # £ J: o T 

a ^^5, *3**Eff*3*4f&©»fcRcfttBbffl&! 

S«©HQS196W, tEDl62HJ:,rttW$nfc3fctt 
6 6i:(2t«ti!>CLBD*Jl^l 7 8 © E » K 
RIHnj ; ii«fft Li>, S « {9 □ «B 1 9 6 U , ffi ») ft 3 
180tI«^16 6CR6HWtEIJn4:^|fU<, 
*©«&*>>*!£**« nft^tffi©***. If t L i* X It 01 
K£l»T0. 0 2 5'Of (0. 0S3ciii) O^HHt 

8IHD 63 1 9 6 0ffi««, LEDl:Hf Uoftfiift^ 



x ft ft if o?^-fx«tig«iKi«<)iiiinn>«, s« 

raoSt96li, LEDl62©U>Xfr^tt«*nfc3ttt« 

»t U»*tt«cfc^r, JR W * 1 6 6^bttW*n55fet* 
-AtB8tUi»i:Bfi¥8«<RiHni. W □ B I 8 8* 
fftiffittlM^l 86liLED*/u^l 7 8 

* *l 6 • n ft It * t 1 B<6flLED**/178ft< | j~5''\?' 
K15SfcBtOWl*^#lfti:ftEI«i90l=tt»)ttV&n*. 
B8Dfil88t0-&<Oht«W8Jtl92lJ, R|DS188$ 

a->rwA*ii*43Cojt9/iiat:tijftt©@gRi 9 4^8 

6 f S . <3tlIl(t*SEfll 9 4li, 6 6CLED* 

* / 1 78rc;k,tleo 1 6 2<oiflBiineriMi:¥ 

R W 7v 1 6 8 II, 2^O0^Rtt(?>PlH|gS»i68aRlf 
1 6 8 b * fcl , S»l68a©rtft|i, Ott> 8*^200 
#2o©sa©BIfcK«*ns,fc?lc©#l 6 8 bf0^aj:0 



4fc. B»l 6 8 aOftaiiHf frK^il^aitfftS 
B<*£E«'J>/204li > 1/ >X¥R 2 0 2 u 
> X * S 2 0 2©a»tt<D«Ett»)tftf&nTl»4. BH«'J > 
VI 0 4 © ft li * l/^$8 2 (^©fc^frtft/Mct*^ 
& *< * L l». 

© # 1 6 8 i«l«lttJ: 5 fcf ^C^M'HBH > / 2 0 4 

tuirHtrtgitfttsigfi^att'f > * - h 2 o 6*<a« 

•J > / 2 0 4©±£©e?#l 6 8 afcfi*#|6|fc«&tt*J**l 

h 2 0 6 li, ff * K tt ffl "C , £ ft a * « * 
CtifcUCRWKl 6 8©WStfjL©rtffi£{** 

ti. of - n o sonsit, c©ffffltfc^Titttt« 

ft CttoiKttttij : i^ffflT* 4. »tLv»«ttWic 
fi-iK^T, ff * L < tt , fiHS D E L R I NtSSnc 

cs«*iiTi'Wf7f < n*** * s >i * 

« 

flt6Pl«OS7 * * * 2 0 8 ^-f > * - h 2 0 6 © ± 5 ic E 
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9 ft * n 6 . Jtgt7</U^208lt, u ir 6 3 0 ^ / ^ - ; 
ffl # 1 68 a©_tffi<os»MCfflai68 a4>ASJ;n«l< 

a a & t; a a i 6 8 a t»^«<cRHjB<o*mo*^2 i o * 

K^Sl»n8tflt61ttB!Dxi/> y h 2 1 2 # £ ¥ 7 4 A, 
**ft2 0 SOjtJcBdftiHIiU'i. ft * * ffl ^ a 
164 ftlii*x*2lO©rtflfc:tt0Tfc9 % * © * ¥ 
'XSttffitfBJOxUy >F2 i 2 IC fi L T l> 6 , ff * t V» * ft 
K T , ft ¥ til * a 1 64 «|b«)x/U2 1 0 ± K E 
I*n67'i > )-@8Xfi ( B * * f ) ICEtt©Ott^^nT 

H # © Bfl □ « « , R»«I68affHffl^x*210tB6fl 

«T*4;i«<iftLi<. E □ a © a a u » f x h as 8 4 o 
ffi » * ft £ l , RWjnfcjt^ftfittwjttc^^jtgjttmg 

* * 



N a ¥7-501149 09) 

* © ?• x n & ■ £ ft * <j - y 3 2 *©H!©ftH#jsi©E«©R 

w □ a © a a « * * « a g ? a 

*H«lc*»iti#ai 6 4©ftS£a5iiK**-*C£*T** 
J:5i:8K»ni:^tf t Li*. 

TIULTEiafcf ; Fttl8 4 Jt©RW* 1 6 8CEI 
8 8 8 11 , *RWftl66fr*ttt&*h4jfce-/. 

* K </ * fxl-ttlOR^iaoicjlKtt^iJIjlfi^Ai. 
C © 5J £ ft li , tt««l>**V-^7-f3 30S*lBtfl^ 
oTRMftl 6 8*b¥a*fitcJB«ftl 6 etr^tcic 
^TKjhtKi4«TM. H * tf , fftLl'XJfcflCfcl* 
T.IUfO. 5 < > * C 1 . 27cm)©»3©ffififi88, 
18 8C»ffLfcfXf'ttI8 4o«ffii;HLTIllfO. 48 
4 > * < 1 . 22cn) fl'J-^j |fl 5 5 08BBfi»(D 

c £ # » o fc . 



**KM**iiiJ7jf3«*©fc<t*a*rafc:*-6fc»K> ft * v 

- ^ 3 2 U , K til H O 2 1 2#2^©#aB©£*|&«©3tS 
A 2 0 l?AA6J&J(£*i:jBa3«i«c&£itt£ib« # 0T 

I* . JH2A2 0 1 ± IC « 0 * B « « « li > ft ¥ 'J - 3 2 © JH 

nii, HIU82 1 2«IAQ«dtt, £ 2 A 2 0 1 ± IC li I* 
0. 2 4 OOf (0. 61cm) Icfc*. U L « * 

- Y * *-4-f32lcA*-»TJbffrft£«. 
*16 6**ttHi*|ifcft2t?--A©|ai*attii* ij-/32 
flHM«i:flfr,T»BL, *mS©ft*JR©ft*SS©H« 

h tUti^lcSBStfi. i» < o * © A c 

(de c I i ne) © * « K 'I 6 . «*ia©&«J©j&U. > - 



w£LT©«tflcfcn-c, ft^(H©(8^Ali, «j«20 lJtT 
ml 0 . 0 3 OOf ( 0. 076cm) Tft5. 

Jt?'i-/32t«ir4«6, ftCf**HS»19 4«, 
ft S. 1 6 2 * U>X^ai 7 2 t©ra©E**HftLTUir 
0. 03/Of ( 0, 0 7 6 c m) ©fig* 4jlNft(f 
6 6RCM 6 8©a«4©££Tftttlf©tf-A*a 

RHftl68©l>>X*a202li, SH^168(DTtt 

* t x h<iB8 4©jfc^«fitttt«a5icj:orinrea^aic 

RWSn4JtttHtBIl, tntft7 < ^;?R 2 0 8 0S 
E ± K % * L < li * ^cftAtnLT»Bt4. * L 
i^KUItiii'T, «Dxi/>>h212li, K-AifR 
I tz r x httH©ffi«J:<jft#*§i»ffi«**©fttt«# 

**t*tn a^a i 6 4©jtftJCtt«icfea?n5J:9(ciitr 

0. 0 9 5 Of (0. 24cm)©rtatWt4« 

»13Dt>8Ll, ft ¥ 0 - / 3 2©ffl^fea&^a0@ 
B©tftL^Ktt«©BGttR^tfT^. BBOfftU'Bfi 

fttnctft l^SBtt, R*K7'J > hBBKflttfitaffi 
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*'J-n-i35(»ii:«6ih, CDB2 15f*Jlct£*<OHS 
^aic«t^TS»)ft»ibn. D3»2 1 5 li , K « It 1 6 0 ± ic 
>J - ^ ^ * K 1 5 5ACflcr?i'« ( » 1 2 ESS) . C © 55 
It ffj C li T , *?9-/r-U50HKtt, B * fl I «I 
Ktt/»'<-2 17A«fll*hT6!>, : ffl * - 2 1 7 li , 1 
'J > HgBSKKtfRHItl 6 OlcftJtiCt^TliJ:? 

»*LH3t^ , J-/ff^fca«»@fS2 2 5li, ft S I* Hi 8 

s u , fx mas m:^t8« 

1 6 2<DQn(g9(Mflrsf fiiftC, HTl:»ai:tt9jt 
^icRBtKlStnir fftU'BB 2 2 5 C6HT, * 

*ms#ai 6 4tJt*7toy89iii»ttA-D3^<-^ 
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#S 2 2 Ooffl^AASV I Nicfii^ni. A-DKK5f 

fl&©tttt©A-D*»Bfettffl?a*. a-ds»b.£b 

220 li, Mj^fl^CLK I NCi-jT^esniJKT 

li I* 2 M H ««Ultta«ftHt4, 

A-D«»S?S 2 2 0li, VINAa*T7*o/(J«f© 

^^>7-*a^nfc**lc«Jitfll;H*tsB»tt*sr^^ , 

4 •? * A /< * X 91 & tt 4 FOUTS^ttiflttlitfJ/jQ^fcR 

t r i g k m a ? n i . a 2 2 ii , £i t k r is 

*-?A||9C0UNTEKABaffH>HI*? USt 
COUNTRESETCioTHttni ( B L 5 H * JR ) . 
COUNTENABStfCOUNTRBSETSfli, » 0 > 



^S2 2 2 id » <> ^ n » hA^jttRSTica^n*. 

fftLH%ftflC£liT, COUNTEN AB.Sf li, H S 
Wffl*fiS*4fc»!>lcffiM*ft, *OM*0>^*R222tt, 
A - DS!»*ft2 2 0 ti9T«4Jnfcf< 
Jt&ti. COUNTENABffl^li, DJg7Af /<^l/ 
-^<0J:?tttt*O?ai:J;iTi£O|!IRTJ64Jh5. L 

*\Ltt#*, a to * ?l R tt ic ^ r > ^^^/hbbo 

> * v (PIT) 3UOfi!«i«ffHi» (91 50) • C © 
£3£fFiLlt£tt0Ve£HT, P I T 3 4 4 li, # * > 9 ¥ 
8 2 2 2 H*-7*t6J:KC0UNTENABB9ta 
£ti^> o 7 a* * 3 1 SCJtotllH3li^ffl<ISiA 
•>> •) •/ t 6 i H / o / n J n 5 , P I T3 440*$ 

ra^aa****, 70ayot,f sisa/f^^s 

2 2 2CiiltRt»jtt4fc)6i:C0UNTENAB|J?t 
II t» htSCUJsiTtSt*. A-DJC»3¥B220 

^^8 2 2 2 U , 3a*8;t*&?tttf)5ftft<3<f*Hfi 



«l'T7^o^Dt7H I 5 li , H V ^ II A D O - 
D 1 50*»fi'l » ■) > UtRC. dOft^l/l-ttli, 
t x h tt fit 8 4©«ffifr**fcliaK*nfci*l8JI8]WKfc 

*«tst. a«fia««-»nitteic>*89i=, 7^orot 

t f 3 1 5 11 Ji •) > ^ III D 0 - D l 5 t 'i t ? Ft« fcUU 
COUNTRES ETffl^tR^ti. 

fi?81 6 2tU««*hi. LED<DflKfcfca<jt*tttt 
SK&©tfKfc«B»*5*6 L EDomA»lfi:«Ht(t 
ifi:t: itBittJ fc»t, 0B225©lo©ff*Li* 

* » « ii , tnicjc^tsfflnr»tti?a2 2 6 iLEDe»« 

fll 8 2 2 4 tSC. flffttm?Et226 li, fifi # * ft fl St tr 
H i I 4 » # t-R 4 t 4 t - i X M fc li t n t 0 9 8 
9 r * 4 . ft t I < (i , &0ttttB?&226ii, ?£*£i* 
LEDKfi-*l*TH!>tttt*fl*. HI 2fl(0fltS^ a 
flt*ffi?fi2 26 li, L EDI 6 2 0t C»5C*? 9 - f ^ 
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ntf »RSSft, RAM3 3 4©J;«5tt/*«JlcEtt*ni 
(VI . »Ooyot,fJiSB, ? - 7 * Ic 

OfrMUTJjESftfcf^ 0t fi * 05/8 L , a 

3 ft t* < ;**o-AA»iitigiiL, *n4rD-A«»a 

3UKJDU. D - A « « 8 3 4 2 li , L E DGfttlK 

LEDCONTRO L iR4t 4. LEDCtttift^8224 
li , LEDCONTR0UUi6HtOA«tki<LEDt 

BCbfcitL EDOH^Ojij^ltfft^tfi. 

»2©#^tff*LV^S6*«cfev>T A 70o^ot7f 
3 1 5 li , 9f £ © £ W 0t > fljtin St^^OHUfiX^f 
{ti:-3V'TOXttK5R»}ilfltflta«tifc»i:RE<0flir 

7ot?t3 1 5 li , LED162<03rS8O|fl^jftfitKifj6t 
& ft £ © f * y^«tD-AK»fi3 4 2 tttXi. £ R 
* li , DACIi, 7* *f y^^A^ttt*IC«(tS#5CiCJ: 
■,TLEDBft*»tRltt5j|{fttttfl«t6«<, K» »* 





K J; 


T 






Slitti'. 












L l» JS IS W K 




i'TflfltH«R»#£©J:5 




It 
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n * 








flic, X^ftttiVfS 7 0 


6 






9 1 


0 B 


tc * t 4 £ 
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*<*i. *?I??fi70li 






a© 


s m 


£ I 






& © Jfcfi W * L , * ftic 
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t a 


4 © 
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0J:Kf7l>ttl8UiBI 




n 



fcR«a«B*ffi»)*jE1!r{tt*. If * L < li , A 3 IS * * S 
7 Oil* ¥8<rH«ifft«'<>fT7ttSi7^ftfc7f-/i' 

no*xh****. BrS©ft*tt'i refej fltttst? 

I ? 7 ffl £ tt IX , 4!Xh<DBS&afflStl. * IC ft 8 3 ns. 
fllilf, SHtfa - o- 5»n o. l©6fe8»ft*lc6aL 

©fi&S»()ffiB*ft6Ci:lceat'<*T*4. C © * X h 
li , R M ft 1 6 0 © R IG * i 6 8 # * 5 J *?fi©Slfi±Ke . 

uttiRujn* iUft^'j - ^3 2©ffltt©aBi«fir 

* n a a « , *? , i-i'3 2it? j »*©sffi£©iai©sa 



^ * ^is 4©«ffit©m©sa^«©e«t^L< ttu 

< Ll'. W * li* , *xHltflT*»t-3iiTlaC*»**ft, 

»Hf5i oo«ct5«3Ctt«((g«i:<Ji;itni. 

»*&7 0KStttSJ:$UfiiI*ft, *©*?ttf&ttTatfr 
8 1 OlCA^-7 2Jj<150ftlKn5C4A<IH Ll». ft /< - 

7 2 iff a<ot5 i i ?aa5Kr*©tt**fcixffl©ii 

Kit«J:^l:ttoTV»4. ft /< - 7 2 (* , tt@Wt8fcffi9tt 

ttbft*cia<ff4L<, affix, raattaicftwftttic^ 

9?S©ttB*c®ls*n6&§, ^7jft<ft/<-7 2lca6LrK 
r-i30ii:«lCf (B**f) tRi;TUi«. f 

ff t L i» R A ft tz I'TLEDl 6 2©til^jlK*<fi3 Otfr 
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«*a£tfflr*ft4. 

7 c l , ScKOffltRttts. ft c ib a g i i © a a * a « a 

oottftosw?i0cofiE*a»)*<ffbn*. r * » o © 
fctf*cfflat**s-f4„ *r«««k*s»jh, a a © a « © 
ffttiaiiititR^tifcutK * ft « n r w a k * si 
< citj:-,r6it*na. *t£-t4«E*ftfcfl8t&tf£if 
*ftfcR«a0t7 ? -*©tt*<ett*ft*. :o?nu, fts« 

*9fiSft4C£j&<»«Ll>. 

»8«itfflfflLt)6iSJh, :<09« li % & * -f * is 4 
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fc S W 9 S 
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it t e a 




4 LTlttft8t 



4/i»jc 2 r> o u o s h«tflTtrr4. 2r>oe*K»j^ 

» 

LED162<0fflJ8Efti:J:iT?IL<ffbn4^^ ittt- 
U l» . 



t fc » * ^ ft 9 187 OU, / U^XV-/l-R«8lp«, t 
tth^ jteOttttlftL, COfilli, 3fc¥«;-^3 2icJ:-, 
Tffhhil*Of x F(tR8 4<DS«5tatC!)K*IR0frb«l 
*ft4rt/*xy-*RWffl*Bfi*fcliiEXrft-r4fc*fctt 

«t4:t*»ff«T*« ( /ir^xy-AR«i»itt % sic 

*¥S**R7 0KH!>3T*ft4. *lcRft©yu^^- 
^RWtt«rWt4»tt©ft?ftt>OK««atiS^Rtftft. ^ 

& **Jt'i&JRttO?'l/<f;i*-*Kftfflt*ft-f«tftft 
©3t?7-f JV^Ht4a*Oil?7< 9 t X hTMAtfi 
*ft4. 8*4<R«iateoyu-f|l>tItftt5 8-)<0 3t? 

« K A * «! fig T * 4 . 

jt?s»?«7 ORajfc¥a*fl**RtftfcRwaKa© 

)t?fi»?8 7 0©mcettdftfctQi«R||cjQc^;i. 
<Ci!CJ:orSbft4.»bft/iSW«flt©tt(0S/rti, fc 
L « fi « * If , B«tfcJ:^/xJttT3 5tC»||intfctt 
iE AT ft $ ft 4 • 

ftc**«r*©fl*«at? ftfcf9*ft£Si*a£tt&c/a*o 



tJt?'i-^lcJ:oTfflEjftfc«IC-r^4R»i«atti:©lffl© 

fw*ft4Hatfisr4fc»!nceE*©attti»ttwtfBraL 

TfeH3ft4. fi8tM«*ftfc*^8»¥a7 0©R«a±W 

ti, )fc^«*?«7 0©iP«*ftfc/i/-f^y-/usHa©B 

II ffi«$ft4. COttli, / MU-^R 
Hl»at LT803T^h, 9*Of 7 K1B8 4oiasi 
!Cft*>ft4RW5i0tR^fi2»)*iE»ftr4BlcC?fflt4fc^U 
Etl * ft 4 • 

SC ft ? ft 4 „ (R * t ti X -> ic „ rX HJ| 8 4 If 
KttaiMKttat«E*ft4^7> h1f>7 f ^©HHitt4?i 
J5r4ftE»6ia»i©jaj©e&Si5©*«&cfi»H»-r4. 

cftu«a«e6*»ictff4*s©7 u/n^-seoaat 
isgtL, «x.tt«igttatt-f«a«^ftfc7u^y 

m^fiE»tt*ftCtftT«E©A(8]©I gE^X 
©tt*T* 4. 
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«Kiii7i/*f-Ketit«ttiio^4»ffeAitt7i/A 

*-Sl6tnit40«B050*ip«)^7XX37l:««jn 

» s r * 4 ft a s © s © 16 m iz ti z t s . 9-ft*a&L, 

iE«tttH«tifc»l:*(jl£Si:ftjlK<onxx3 7& tf 
tt JC -f 4 « H tt , Kflr79 79&0/*fcttRASTKIftOJ: 

i<tRftott«tttiBLxBi;7i/*y>f noftjicttit 
flatwflt, * a s a a & w a ft « o s* t* * tf 5 Jt a l fc * a 

LT«* - h 'J * ? o a * o x x httHfr*©tt£t£ 
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fcute<o&£t86«#A<, »ra*iifcsaoa, h e * t* t & 

CI5&a#ofi&oo* U4(BC»»We6fi»?)lfltTtt 
K * o < 6Ci«<i:M, 

*E«<t^**a*a«r*. it o i h * * o * ho 
e * c « « n a n . 

*Ea6?-*3 00 1*, «3'i7*-T* h T H 



3tt7 > -*y-xKtt-rttft3h«. 5«TiU'<-3 - K7 

# - t 7 h % ft 1= . ASCI I 3fl90J:5tta)II»7#-T 

X , tt£B8f-n00*«ltf-7J:i:Efiin«. 

*fcAH#R*IK*C£*T**tt«a<«£Kfi&*nfct1lff 
3 0 4 **0. ABfi<K*a&CiA*T«5fll«tt, Will, 

f 5 - * * a 0? s 1 ocAniiBicifcoo, ^'U/HJ|J|fi<Bi 

r* - * 3 0 0KttJCT4*£7fr«:fcST4»£fltie«i:fcli 
«»*<TI $ 7 t-ATttCt« o 7 h #■>/*- (1 , x X h 
3 0 0*aK*-«I&lciiftS*afl&*4fc*K&Rjea- h 

» $ n * t£ * If , ttEDaBr-^300 UA«A<e*©5C4 
*t*57#-^7 h r jb a * #i 4 . :nn, UOfftU 



^I©afif-;t*i:J:») A7JLtttffttftt^r, * III* * 
*300 £»B7 ? -*300a<ttJeT&°7 ha-K*ftt?C 

^ottRttas^eefflL-cBasnfcRiC^ - h * if 8 oich 
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